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an ordinary sphere in point four-space without
penetrating the surface of the sphere. '
Edward Kasner: "The subdivision of curvi-

linear angles. ' I

R. D. Carmaiehael: "The general theory of linear
q-difference equations."'

R. D. Carmnichael: ''Note on multiply perfect
numlbers. '

G(. A. MIiller: "Isomorphisms of a group whose
order is a pow er of a prime."

R. G. D. Richardson: " Theorems of oscillation
for two self-adjoint linear differential equations
of the seconid order with tuo parameters (second
paper). ''

J. B. Shaw: "Quaternion functions of three
parameters. "I

J. E. Rowe: " The combinants of two binarv
cubics and their geometrical interpretation on the
rational cubic curve."

U. G. Mitchell: " Geometry and collineat ion
groups of the finite projective plane PG(2, 22). "

G. E. Wahlin: ''The decomposition of rational
primes into ideal prime factors in the fieldl
k (Pi-_ ) I,,

L. C. Karpinski: "An Italian Algebra of the
fifteenth century. "

C. II. Sisam: " On hyperconical connexes in a
space of r dimensions. '

R. E. Root: ' Iterated limits of functions on
an abstract range. "

E. B. Van Vleek: "On the generalization of a
theorem of Poineare."I

E. B. Van Vleek: "On the classification of
collineations. "

A. R. Schweitier: "On the philosophy of Grass-
mann 's extensive algebra. "I

A. R. Schweitzer: ' On the ' working hypothesis'
in the logic of mathematics. ''
W. B. Ford: " A set of sufficient conditions

that a function may have an asymptotic repre-
sentation in a given region."I

WV. J. Montgomery: " The classification of
twisted curves of the fifth order.''

William Marshall: "On Hill's differential eqina-
tion in the theory of perturbationis.''

H. Bateman: " The fundamental equations of
the theory of electrons and the infinitesimal trans-
formation of an electromagnetic field into itself. "

N. J. Lennes: "Curves and surfaces in analysis
situs. ''

N. J. Lennes: "Extension and application of a
theorem of Ascoli. "

L. I. Neikirk: " Substitution groups of an
infinite degree and their related functions."
James Maclay: ''Parabolic curves.''
J. A. Nyberg: "Projective differential geom-

etry of rational cubic curves. "I
E. B. Stouffer: "Invariants of linear differen-

tial equations with applications to ruled surfaces
in five-dimensional space."
W. D. MacMillan: "A general existence the-

orem for periodic solutions of differential equa-
tions of a certain type. i'

A. R. Crathorne: "The catenary with variable
end points. "

F. R. Moulton: ''Periodic orbits of superior
planets. "

F. R. Moulton: 'On the curves defined by cer-
tain differeintial equations."'

F. II. Safford: ''An identical transformation of
the elliptic element in the Weierstrass form."

WV. H1. Roever: "Southerly deviation of falling
bodies (third paper).'"

C. N. Moore: ''Convergence factors in double
series. ''

L. E. Dickson: "IOn the negative diseriminants
for which there is a single class of positive primi-
tive binary quadratic forms.''

L. E. Dickson: " On F'ermat 's I descente in-
finie. ' "

L. E. Dickson: "On perfect numbers and Ber-
noullian numbers."

0. E. Glenn: " On expressing a quantic in terms
of assigned powers of a given quantic. "

G. R. Clements: "Implicit functions defined in
the neighborhood of a poinit where the Jacobian
determinant is zero."I

R. W. Marriott: "IDetermination of the groups
of isomiorphisms of the groups oi order p4.'
The summer meeting of the society will be held

at Vassar College on Tuesday and WVednesday,
September 12-13. F. N. COLE,

Secretary

THE AMERICAN PHILOSOPHICAL SOCIETY

AT the stated meeting of the society on April
iI Rear Admiral G. W. Melville (U. S. Navy,
retired) read a paper on "A Century of Steam
Navigation. "I

The author said: In looking back over the his-
tory of the human race we are struck with the
fact that from time to time some genius brings
to light, or develops a principle which forever
after is a guide in our thinking. Such was Lord
Bacon's exposition of induc>tive logic, which has
been the basis of all scientific advancement.

Basing his argument on the above theory, the
admiral followed the growth of steam navigation
from the time of the inventions of James Watt,
down to the time of Fulton 's first commercial
steamer Clermont, down to the time of the Lutsi-
tania and Mauretania of to-day.
He spoke of the varied improvements from that

time up to the present time, including the many
improvements, not only in ships and ship building
from the wooden hulls to the present steel hulls,
but the engines and boilers through their various
stages of improvements, commencing with a low
steam pressure of 10 pounds to the square inch
up to the present time of about 300 pounds pres-
sure per square inch.
He traced throuigh the various steps the great

evolution of steam ships from those of about 500
tons to those of 40,000 tons. Of necessity in a
short lecture of but 40 or 45 minutes, a very
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rapid tracing of the growth of steam navigation
and mnarine engineering had to be quite limited.
Nevertheless, the lecture seenied to be of great
interest to his audience. And the fact of the
growth of steam ships from the paddle wheels
used to a large extent in the forties of the last
century, through the propeller systems, and finally
of the great advances ulade through the steanm
turbine, which is only an improvement of Heroes's
steam turbine of 2,000 years ago.
He mentioned the famous steamer Great Eastern,

which X as a wonder in her day, which is nearly a
half century ago. She was sirmply about fifty
years in advance of her time, for although a great
engineering success, she was not a commercial
success, which is the real measure in these days
of what is considered a success in commercial life.
He laid great stress on the improved material

with which the engineer could work to-day, with-
out which it would be impossible to build the great
vessels of 30,000 tons displacement, and 70,000
horsepower.

Another fact which he pointed out, and which
is worth noting, was that high speeds properly
belong to big ships, because experiments had
shown that for a higher speed the resistance of a
large ship per ton of displacement was very much
less than that of a small one.
He dwelt upon the different types of battle-

ships, from the Dreadnought type down to the
small torpedo boat and torpedo-boat destroyer.
,tating that in naval coinstruction it was necessary
to have the various classes of ships to fill their
particular positions in the battle fleet, the same
as the different arms of the service in the army,
such as artillery, cavalry, infantry, etc.

After the lecture illustrations were made of the
lecture proper, by means of a series of illumninated
lantern slides.

THE PHILOSOPHICAL SOCIETY OF WASHINGTON

THE 694th meeting was held on April 22, 1911,
Vice-president Fischer in the chair. The followv-
ing paper was read:
The Scientific Aspects of the President's Inquiry

into Economy and Efficiency: Dr. F. A. CLEVE-
LAND, chairman, Committee on Economy and
Efficiency.
The work that the committee had been asked

to do was mentioned, and which, briefly stated, is
that it was to make such conerete recommenda-
tioas to the president as would enable him to act
with greater economy and efficiency in the inax-
ageiment of the business affairs of the government.

At the beginning there xvas little of scientific
information of howy the large business concerns of
the government are organized or wxhat the govern-
ment is doing. The committee felt a grave re-
sponsibility. It assumed in the start that for
progress and commendable results it was necessary
to focus the attention of all in the service upon
the subject of administration. This required a

working hypothesis or common plan of cooperative
effort or coordination. As the whole of this in-
quiry looks to something constructive, it first had
to be decided what sort of information is needed
by the man who is responsible for the conduct of
the government's business.
The first work was to find out how the govern-

ment is organized and what it is doing. The
president asked each head of department to co-

operate with the White House, and under their
supervision the inquiries have been conducted.
Diagrams and charts were exhibited showing the
departmental organizations in their different divi-
sions and branches and their activities, and how
they are connected up and coordinated; these
being based upon the reports and outlines of
organization prepared by the several departments.

In describing the organization of the govern-
ment 's work, the speaker remarked in passing that
one is really amazed when he knows what wonder-
ful organizations somie of the government offices
are.

Reports were also secured describing the legal
powers of the various departments and divisions
of the government ser.vice throughout the country
in order to aseertain the authority for the various
activities pursued, and in these matters also the
committee had appealed for their information to
the men in the service who had been living the
parts; to those directly concerned.
The committee assumed that the cost of the gov-

ernment 's activities should be known, and that all
should know that the administration of the gov-
ernment's affairs is economical. To ascertain this
it is necessary to know, (1) that a thing is bought,
(2) what is bought and (3) is it suitable for the
purpose for which it is bought. Also in studying
economy the relation of cost to results must be
known.
The analysis of the costs of the government 's

activities in terms of administration, operation
and maintenance were discussed, and how the an-

alysis was applied in arriving at standards of
judgment of costs in relation to results.

R. L. FARIS,
Secretary
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